Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.007 Å; R factor = 0.080; wR factor = 0.233; data-to-parameter ratio = 15.2.
In the title molecule, C 13 H 13 FN 2 OS, the heterocyclic ring adopts a slightly distorted flattened boat conformation, and the plane through the four coplanar atoms makes a dihedral angle of 87.45 (14) with the benzene ring. The thione, acetyl and methyl groups lie on the opposite side of the heterocyclic mean plane to the fluorophenyl group, which has an axial orientation. N-HÁ Á ÁO, N-HÁ Á ÁS, C-HÁ Á ÁF and C-HÁ Á ÁO intermolecular hydrogen bonds and a weak C-HÁ Á Á interaction involving the benzene ring are found in the crystal structure.
Related literature
For chemical and biological applications of dihydropyrimidine derivatives and for the closely related crystal structure of the chloro derivative, see: Anuradha et al. (2009) H atoms treated by a mixture of independent and constrained refinement Á max = 0.82 e Å À3 Á min = À0.37 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C41-C46 benzene ring. Symmetry codes: (i) x À 1; y; z; (ii) Àx þ 1; Ày þ 1; Àz þ 1; (iii) Àx þ 1; Ày; Àz; (iv) x; y À 1; z.
Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: DIRDIF2008 (Beurskens et al., 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON. 
Comment
As part of our investigations of dihydropyrimidine derivatives (Anuradha et al., 2009) to compare their chemical and biological activities, we have undertaken the X-ray cryatal structure analysis of the title compound.
In the title molecule, C 13 H 13 FN 2 OS ( Fig.1 ), the heterocyclic ring adopts a slightly distorted flattened boat conformation, and the plane through the four coplanar atoms (C2,N3,C5 and C6) makes a dihedral angle of 87.45 (14)° with the benzene ring. The thione, acetyl and methyl groups have equatorial orientations and the fluorophenyl group has an axial orientation. N1-H1···O15, N3-H3···S2, C16-H16A···F4, and C61-H61B···O15 intermolecular hydrogen bonds and a weak C16-H16C···π interaction involving the benzene (C41-C46) ring are found in the crystal structure ( Fig.2 , Table   1 ).
Experimental
A solution of acetylacetone (1.0012 g, 0.01 mol), 4-fluorobenzaldehyde (1.25 g, 0.01 mol) and thiourea (1.14 g, 0.015 mol) was heated under reflux in the presence of calcium fluoride (0.07 g, 0.001 mol) for 2 h (monitored by TLC). After completion of the reaction, the reaction mixture was cooled to room temperature and poured into crushed ice. The solid product was filtered under suction and purified by recrystallization from hot methanol to give the product in the pure form. Yield 1.92 g (96%).
Refinement
The two N-bound H atoms were located in a difference Fourier map and refined freely; N1-H1 = 0.82 (5) Å and N3-H3 = 0.85 (6) Å. The remaining H atoms were positioned geometrically and allowed to ride on their parent atoms, with Csp 2 -H = 0.95, C(methyl)-H = 0.98, and C(methine)-H = 1.00 Å; U iso (H) = kU eq (C), where k = 1.5 for methyl and 1.2 for all other H atoms.
Computing details
Data collection: CrysAlis PRO (Agilent, 2012) ; cell refinement: CrysAlis PRO (Agilent, 2012) ; data reduction: CrysAlis PRO (Agilent, 2012) ; program(s) used to solve structure: DIRDIF2008 (Beurskens et al., 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009 ); software used to prepare material for publication: PLATON (Spek, 2009 [4-(4-Fluorophenyl)-6-methyl-2-sulfanylidene-1,2,3,4- 
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Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
